Objectives: To teach psychiatric case formulation; to build a repertoire of patterns that can be reused as building blocks in constructing case formulations. Method: Pattern-based Formulation. Results: Demonstration of a case formulation and introducing three patterns. Conclusion: The demonstration will assist learning case formulation using the Pattern-based Formulation, while the three patterns introduced can be reused when formulating relevant cases.
Introduction
As psychiatric case formulation has been considered challenging for psychiatric trainees, a methodology known as Pattern-based Formulation (PBF) has been introduced in tandem with a systematic approach to clinical reasoning. 1, 2 Using the PBF methodology, every clinical case can be conceptualised as a combination of different patterns (i.e. explanatory models for observed clinical phenomena) which serve as building blocks for constructing case formulation. While the application of the method has been demonstrated with an example case, 3 it was deemed that trainees will benefit from familiarisation with common patterns in the repertoire.
Using the following clinical case, this paper introduces three patterns and demonstrates the integration of biological findings related to childhood maltreatment 4 with the following psychological theories: attachment theory; 5 evolutionary theory of depression; 6 learned helplessness and attribution theory; 7 cognitive schema theory; 8 stress diathesis model. 9 
Clinical case
The patient was a 40-year-old single female presenting with a history of chronic major depression that started while she was studying overseas for a research degree and experiencing a number of challenges including financial problems, social isolation and difficulties with her studies.
Often, in the evening, she spent hours crying and feeling lonely. She felt her supervisor was unsupportive and even manipulative, yet was anxious to resolve the situation because of the fear of upsetting her supervisor. As her situation gradually became worse over the next few years, she developed symptoms of major depression.
The final straw was failing her thesis examination, which worsened her depression and led to suicidal thoughts and feelings of hopelessness. The patient recovered with a course of electroconvulsive treatment and ongoing treatment with venlafaxine 225 mg daily. She also started therapy, which involved developing assertiveness skills. As she gradually started applying her skills she was praised by her therapist for her achievements, and she started feeling more confident. However, as she endeavoured to be more assertive, she also found it more Case formulation using Pattern-based Formulation (PBF) methodology: clinical case 2 stressful because of strained relations. She then described developing symptoms resembling hypomania, which included increased self-esteem and confidence, racing thoughts, psychomotor agitation and insomnia ('I was doing so much work to be assertive; then I got the selfconfidence to speak; I felt happy about what I was able to achieve; I was thinking so much and tried to be assertive in everything I did; my brain was working continuously; I wanted to sleep, but I couldn't.')
The following is a summary of other relevant clinical findings.
In relation to her development history, her mother suffered postnatal depression after she was born. As a child she witnessed domestic disputes daily between her parents, and was also subject to physical punishment by her father. She described herself as a shy and backward child lacking self-worth, who got bullied at school. On the other hand, she described her sister as a confident and outgoing person who received preferential treatment from her parents. The patient also experienced an incidence of sexual abuse as a child by a man, which significantly affected her relationships with men ('I was scared of men; I thought that every man was like him.') She had never been in a significant romantic relationship. At work, she always felt exploited by her work colleagues, but never felt assertive enough to decline their unreasonable requests. Nonetheless, she was resentful and felt bad about allowing herself to be exploited by others.
Psychiatric formulation
The psychiatric formulation of this case was intended to answer the question: why did the patient develop depression at a given time and then, later on, demonstrate symptoms resembling hypomania? In answering this question, we have introduced three explanatory models (i.e. patterns), which are described in the next three sections.
While the principles of the PBF methodology have been outlined previously, the diagram notation described in Figure 1 , with arrows indicating the hypothesised direction of association or causation, is used to describe the explanatory models for observed clinical phenomena. While the previous paper 3 discussed the treatment options informed by the explanatory models, it was not permissible in this paper because of the constraints on the length of the paper.
Development of a passive personality with low self-esteem resulted in being a victim of exploitation
The patient became a victim of exploitation as a result of the submissive nature of her personality. This was considered a major vulnerability for depression as it can create a vicious cycle by diminishing self-esteem and self-worth through feelings of resentment and guilt. At least four pathways can be hypothesised that explain its origin (Figure 2 ). First, from the attachment theory perspective, the lack of maternal sensitivity and responsiveness due to maternal postnatal depression has possibly affected the development of self-cohesion, resulting in self-doubt and worthlessness. 5 Second, the evolutionary theory of depression, in which subordination and defeat is explained as an adaptive response in the context of arrested flight, 6 is applicable to the patient. The exposure to domestic violence and the experience of physical violence from her father created an ongoing situation which she could not flee from, resulting in her submissiveness. A parallel concept is the learned helplessness with a negative attributional style, 7 which can be used to hypothesise that the internalisation of the experiences of childhood maltreatment, including sexual abuse, has resulted in cognitions of worthlessness. It can also be speculated that her submissiveness as a child made her more vulnerable to sexual abuse.
Development of depression in the context of stressful social circumstances and escalation after a major failure
With the above-explained vulnerability, it can be seen that the patient was already on a trajectory to develop depression through a vicious cycle, which has then accelerated when the patient embarked on higher studies in a foreign land while being ill-equipped with the interpersonal skills critical for survival (Figure 3 ).
Her difficulties with her studies, financial problems and social isolation can be conceptualised as difficulties in adjusting to the new environment, resulting in mounting stress over time. Perhaps, if she had been assertive enough she would have communicated effectively with the relevant people and received assistance with her studies and financial problems. The fear of being rejected due to her pervasive low self-worth and loss of trust in men, however, diminished her ability for social networking, while loneliness and social isolation further contributed to her low mood. The cognitive appraisal of these multiple problems as personal failures resulted in further diminishing her self-worth, thus accelerated the vicious cycle. Furthermore, this worsening situation, including the alleged exploitation and coercion by her supervisor, which she could not escape from, can be conceptualised as a re-enactment of the entrapment that had happened to her previously. Her submissiveness, understood in relation to her learned helplessness and sense of defeat, not only caused her to give in but also consolidated the sense of helplessness and hopelessness.
In relation to the onset of major depression, it is also important to understand biological vulnerabilities, including the sensitisation of the endocrine stress response and the reduced hippocampal volume that are known to be associated with childhood maltreatment. 4 It was plausible that the patient developed such neuroendocrinal and neuroanatomical changes due to her childhood maltreatment and that this led to her vulnerability to depression through an impairment in her adaptive response to stress. 4 Also, it was possible that she has a genetic predisposition to depression because of maternal depression.
Finally, while the stress-diathesis model of depression 9 explains the onset of her depression in the context of mounting stress with genetic and the previously described vulnerability, the failed outcome of the journey of her academic endeavour exacerbated the feeling of hopelessness by shattering her career ambitions and further injuring her self-worth.
Over-compensatory behaviour
It was plausible that the patient had bipolar affective disorder, and was now presenting with a hypomanic episode (e.g. induced by venlafaxine). However, it was also possible to formulate psychological hypotheses to explain her hypomanic symptoms, as described in Figure 4 . Central to this hypothesis was the concept of over-compensatory behaviour, which can be described as attempts to overcome cognitive schema. 8 From the perspective of Schema therapy, the patient's pervasive sense of low self-worth can be conceptualised in relation to the maladaptive schemas of Defectiveness/ Shame; similarly submissiveness can be conceptualised in relation to schemas of the subjugation of needs and approval-seeking. 8 While these compensatory behaviours would have been impeded by clinical depression, they were activated when the depression was effectively treated, and also stimulated by therapy which involved assertiveness training. As her newfound practice of assertive skills was reinforced by praise from her therapist and the positive experiences that yielded from its effective application, her self-confidence and mood started to improve increasingly by setting up a cycle. However, incidents of over-compensation were inevitable, resulting in the opposite type of interpersonal difficulties (compared with submissiveness) due to disproportionately intense responses and counterattacks by the patient. Given her natural tendency to avoid conflict via subordination, the dissonance created by this situation resulted in agitation and the overanalysing of scenarios caused insomnia.
Discussion
When constructing case formulation, the clinician is faced with two challenges: (a) prioritising, choosing and labelling the observed clinical phenomena; (b) choosing the most appropriate explanatory model for each clinical phenomenon. There are often flexibility and variations in these decisions according to the perspective taken by the clinician, and it is advisable to construct a joint formulation with the patient when it is deemed appropriate to do so, since it helps to prioritise clinical phenomena according to the patient's need for treatment. Therefore, we acknowledge the possibility that some clinicians may formulate this case differently. As demonstrated previously, since models inform treatment interventions their choice needs to be guided by the intended treatment interventions. For example, the models that explain submissiveness resulting in interpersonal difficulties and depression were chosen since the intended therapy for the patient was teaching assertiveness.
Conclusion
This paper presents a formulation of depression in a patient with multiple vulnerability factors, and the PBF methodology has been able to visually describe the complex process of pathogenesis (e.g. feedback loops and vicious cycles) using three patterns. Since it is not uncommon to observe patients that present with depression having similar vulnerability factors, trainees are able to reuse these patterns with necessary modifications. We intend to introduce a catalogue of patterns using a series of case formulations, and expect that the familiarisation with individual patterns and their use in constructing case formulation will facilitate the learning of psychiatric case formulation.
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